Rupture of colon caused by high-pressure air is a rare traumatic intra-abdominal injury. Recently, we experienced a case of colonic barotrauma followed by tension pneumoperitoneum that caused severe abdominal pain in an otherwise healthy young individual. Initially, he denied any history of trauma; later he was found to have high-pressure jet air insufflation to his rectum by the coworkers at his workplace. Radiological imaging showed high volume pneumoperitoneum. Exploratory laparotomy revealed extensive serosal lacerations. Postoperatively, the patient was discharged with uneventful recovery.
Introduction
The use of compressed air has become increasingly common at workplaces. Its misuse is associated with injuries. Many injuries occur during pranks among the workers, and incidents have occurred in the past as a part of the practical joke. Workers do not understand that it can cause serious colonic injury, as in our case. Such injuries require adequate medical and surgical interventions to deal with their critical nature. Spraying of the perianal and anal area with excessive pneumatic force greater than the resting anal pressure and high airflow rate causes multiple site colon injury and tension pneumoperitoneum due to colon perforation. In this way, large amount of air enters through rectum in a very short time. The first case of pneumatic rupture of the colon was previously reported by Stone in 1904 (1) . Here, we report an unusual and unique case of colonic barotrauma resulted in pneumatic rupture of colonic segment.
Case Presentation
A 39-year-old healthy male developed sudden onset of tense abdominal distention. He did not develop fever, melena, or vomiting. Patient was brought to our attention in the emergency room. On arrival, he was awake and complained of severe abdominal pain and respiratory distress. His vital signs were as follows: temperature, 37.7°C; heart rate, 143 beats/ min; respiratory rate, 30/min; and blood pressure, 130/60 mmHg. Physical examination revealed a markedly distended tense abdomen with hypoactive bowel sound with generalized tenderness. Percussion produced tympanic sound. Rectal examination was unremarkable. Supine chest X-ray and upright abdomen film revealed the presence of marked pneumoperitoneum, elevation of diaphragm, and colon dilatation (Figure 1 ). CT abdomen showed large volume pneumoperitoneum with no contrast extravasation. Accompanying coworker initially denied any history of trauma. Perianal area did not show any sign of trauma. With the assumption of trauma-related injury, further investigation for its history was done. His coworker later confessed that the patient's rectum was deliberately sprayed using a jet-type air pipe with high pressure. The nozzle of the compressed air hose was misdirected toward his anal region and ejected high-pressure air was passed through the rectum.
He was diagnosed with colonic barotrauma secondary to insufflation of jet air through the rectum causing tension pneumoperitoneum.
His laboratory workup were as follows: hemoglobin, 14.6 g/dL; hematocrit, 42.8%; white blood cell count, 10.3×103/μL; platelet count, 194×103/μL; amylase, 35 IU/L; and lipase, 28 U/L. Nasogastric tube was passed, and kept on low wall suction in the emergency room. After fluid resuscitation and analgesia, emergent exploratory laparotomy and extended right hemicolectomy with double barrel stoma was performed. Intraoperatively, there was no fecal contamination. The colon was distended with air with multiple areas of serosal lacerations and subserosal hemorrhage of the entire colon. The diaphragm, liver, spleen, and pancreas were observed to be normal. The serosal tears were repaired, and the colonic rupture was treated with ileostomy. The patient was kept under special care post-operatively and discharged few days later in stable condition with a well-functioning colostomy. Verbal consent was taken from the patient for case discussion and publication.
Discussion
External pneumatic insufflation of the colon through the anus depends on the air pressure, airflow velocity, anal resting pressure, and the distance between the source and anus (2) . Under normal condition, normal resting anal pressure can prevent the insufflation of the colon from a direct external source with low air pressure (3, 4) . Andrew has postulated that air at 3.5-8.8 kg/cm 2 forms a column that acts like a solid body, which forces the anal sphincter open (4). In our case, high-pressure jet insufflation can produce an air thrust of tenfold greater than the resting anal pressure. This overcomes the anal sphincter pressure, resulting in sudden inflation of the colon. The bowel wall is elastic and distensible, and it can tolerate certain amount of pressure (4) . Of the four layers of the intestinal wall, mucosa is the most elastic and strongest layer and the serosa and the muscularis are the least (5). Furthermore, the funnel shape of buttocks and anus facilitates easy delivery of air. The intraluminal pressure that is required to result in colon perforation has been estimated through colonoscopic studies and has been found to be greater than 0.109 kg/cm 2 (5). However, previous experimental studies showed that the air pressure that leads to colon perforation was 1-4 times higher. Shiels et al. (6) found that the hydrostatic pressure to cause perforation in pig bowel is 0.16 kg/cm 2 (6-8).
During gradual insufflation of colon or in large bowel obstruction distal to the caecum, the caecum is the segment most prone to distention injury that is explained by the Law of Laplace (9) . The caecum has the largest diameter and requires the least amount of pressure to distend (10) . The anatomy of the distal colon with the firm lateral support of the rectum makes the first part of the colon to be struck by a column of pressure from external source and the bending of the sigmoid pose the recto sigmoid to rupture in pressure-related colon barotraumas (11) . During rapid air distention, inability to produce a total obstruction by the bending of sigmoid and high pressure allow the flow of air proximally to the next anatomical bending such as splenic flexure and hepatic flexure and ileocaecal valve. This results in a stepwise closed loop obstruction, resulting in other site of the bowel to be injured and perforated (2, 9) . Single site perforations are common during colonoscopic examination; however, the speed of pressure builds up following high-pressure insufflation with high flow rate resulting in multiple site colon injury (2, 9, 11) . The pathologic lesions following pneumatic insufflation depend on the resultant intraluminal pressure and include serosal hemorrhage, lacerations of the serosa and muscular coat with bulging of the mucous membrane, or complete rupture of the bowel through the serosa, muscular coat, and mucous membrane as in our case (2, 11) .
Depending on the extent of intraluminal pressure and the presence of colonic injury, clinical manifestations vary. It can occur in single or multiple forms. Rectosigmoid region is the most common site for the perforation in particular antimesenteric wall (11) . Abdominal distension and pain develops abruptly, and abdominal tenderness and rigidity are presented in case of colonic perforation. Symptoms of respiratory distress are also observed.
Tension pneumoperitoneum means that the intra-peritoneal air exerts so much pressure on the circulatory and respiratory systems that it causes respiratory distress and hypotension. Diagnosis is typical while looking at the history of exposure to compressed air and clinical manifestations. Distended colon or large amount of free air in the peritoneal cavity can be observed on imaging. Arterial blood gases showed hypoxia and respiratory alkalosis. Air pressure can compress inferior vena cava and cause hypotension and circulatory collapse.
Management of pneumatic colon injury includes two important aspects: tension pneumoperitoneum and colonic injury. After initial resuscitation, intraoperative decompression of bowel in the presence of distended bowel, resection of severely injured segment of colon, and repair of perforation with proximal diverting colostomy or enterostomy when the integrity of the bowel is in doubt should be performed (10, 11) . Careful observation following surgery is often necessary because full-thickness perforation of the colon may have delayed presentation. Closure of stoma can be performed as early as 2-3 weeks of following creation without significant increase in complications compared with late closure, and depends on whether patient had recovered from his initial injuries, which is assessed with barium enema or sigmoidoscopic examination (11) . Prognosis is favored if early surgical management is employed.
Conclusion
Patient with jet insufflation to the rectum causing tension pneumoperitoneum associated with multiple site colon injury and perforation is a unique case presentation. Laundry workers were later cautioned against playing with pneumatic tool to avoid barotrauma.
Patients with jet insufflation of the rectum are at high risk of devel- 
